Identification of mucosal injury in the murine nasal airways by magnetic resonance imaging: site-specific lesions induced by 3-methylindole.
A magnetic resonance imaging (MRI) technique was developed to identify mucosal damage to the nasal passages of mice resulting from exposure to respiratory toxicants. 3-Methylindole (3-MI) was chosen as a model nasal toxicant because systemic administration of this compound in mice results in a well-characterized necrotizing nasal lesion that is restricted to the olfactory mucosa. MRI technology allows imaging of the same mice before and at time points after injection. In addition, morphological alterations and increases in the area of sinus cavity airspace can be followed as a function of dose and time following exposure. For 3-MI, the cross-sectional area of the sinus airspaces increased by 1.7-fold in mice injected with 200 mg/kg and 2.6-fold in mice injected with 300 mg/kg at 3 days after injection. Alterations in the nasal turbinates lined by olfactory mucosa were identified 1, 3, and 6 days postadministration of 3-MI using MRI. Postmortem histological examination of the nasal tissue confirmed the intranasal location and distribution of the 3-MI-induced lesions observed by MRI. MRI can be a useful technique to identify toxicant-induced mucosal injury in the nasal passages at an in-plane resolution less than 60 microm.